
Ebola River 
Hemorrhagic

Fever





Glamour disease of the era



Ebola Hemorrhagic Fever Virus



Ebola Case Fatalities 60Ebola Case Fatalities 60--80%80%
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Ebola outbreak locations



Possible Ebola Transmission(s)
no usual suspects!

It is unknown where the virus dwells…



Ebola Outbreaks
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Ebola hemorrhagic fever 
outbreaks have occurred in 

African tropical rain forest or in 
gallery tropical forest
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Amazon RFL 670 & NDVI Amazon RFL 670 & NDVI SeaWiFS RayleighSeaWiFS Rayleigh
& ozone corrected & ozone corrected composited composited datadata

R2 = 0.99



pal: est ndvi = 0.002*year  - 0.020

gimms: est ndvi = 0.0007*year - 0.007
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New, improved 8-km AVHRR 
NDVI data set 1981-2003

2003



Hypothesis: very extreme changes Hypothesis: very extreme changes 
from rainy to dry seasonfrom rainy to dry season



Canonical Correlation Analysis



1994 Ebola Outbreak 
Locations NDVI Time Series



Total Tropical Stratum Pixels AffectedTotal Tropical Stratum Pixels Affected

Hypothesis: Ebola virus Hypothesis: Ebola virus 
triggered by very triggered by very 

sudden changes from sudden changes from 
wet to dry seasons in wet to dry seasons in 

tropical forest.tropical forest.
1994 1994 
Ebola Ebola 
outbreaks outbreaks 
nailednailed



Areas Affected September 1994



1994 Ebola Travel Distances

2 out of 3 <50 km2 out of 3 <50 km



Community Epidemic Scenario ••Secondary transmission within species.Secondary transmission within species.
••Reciprocal transmission between species.Reciprocal transmission between species.

APES/HUMANS

INTERMEDIATE
HOST(s) ????

RESERVOIR                         
???

“Cul de Sac” Hosts

CulCul de Sac HOSTde Sac HOST----
HUMANSHUMANS?

RESERVOIR ??

Apes/ChimpsApes/Chimps

Just because a species tests positive for virus or Just because a species tests positive for virus or 
antibodies does not mean that it is a link in the antibodies does not mean that it is a link in the 
chain of transmission to apes.chain of transmission to apes.

Peter Walsh et al. Peter Walsh et al. NatureNature (2003)(2003)



Viruses are difficult to avoid


